


*  

* e– (or) 

* (2) 

* 

* 



*  



  

(i) S - S     (ii) S - P     (iii) P - P  

  P - P 

* >  

* 

< 

G.N.octet rule)





*(outermost energy level) or 



*

* 

*< 4 or > 4 

     
   




  

H

Li

฀

฀
  . .N

฀฀

฀


He

  

He

Li

฀ ฀

฀ ฀
  : :O

฀฀

  B



฀ ฀   : :CL

฀฀

฀฀

 
.

C




฀ ฀   : :Ne

฀฀

฀฀

CO  e– 

C = 2,  4, O = 2, 6

6 8
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CO



..
: : :C O

฀฀

*C 

*O C,O C -

O - 

: :C O


2

NO
 

5 + 2 X 6 + 1 = 18 = 9 

(N = 2 5     O = 2 6     1 


2

NO


 O N O

O, N, O 

[O : N : O]-

N - O - 

: : : :O N O


 
 
 

฀฀ ฀฀ ฀฀

฀฀ ฀฀

N - 
* O N N O 


:: : :O N O


 
 
 

฀฀ ฀฀฀฀

฀฀ ฀฀
(or) :O N O


 
 
 

 
฀฀ ฀฀ ฀฀

฀฀ ฀฀

  

   
 

 e–  H+ [H]+ or H+


 [Li]+ or Li+

2 + 2e–  
 Be2+ or [Be]2+

3 + 3e–   [B]3+ or B3+

4+ 4e–   [C]4+ or C4+

4 - 4e–  

4
..

..
: :C


 
  

 3e– 

3
..

..
: :N


 
  

 2e– 

2
..

..
: :O


 
  

 1e–  
..

..
: :F


 
  

H- Hydride :H


 
  
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1

 
•
 S

3

1
Sp     <  Sp2   <  Sp.

109O28’     120O 180O

•

• 1 - P 
•
 NF3  >  PF3  >  As F3 > SbF3

102O       97O      96O       88O

•
 pI3 > pBr3 > PCl3.

•  
•  



120O)

  

 





    

 (Same atomic position)

 b.p l.p 

 

 

(electro positive atom) 

 

 

 

 

 

 

Trick : 



Neat line

QB365 https://www.qb365.in/materials/



2

2NO  

2CO  
3

CO   2

4
4SO   3 2O 

Dipolemoment  )

X 

qd  : D (debye)

|D = 10-18 esu cm = 3.3 X 10-30 Coulomb metre



zero.   2 0H   .


S SH Cl 

 1.03D 

  



HX 

H - F > HCl > H - Br > H - I

1.78D 1.07D    0.79D   0.38D















(a) 

1.

2.

3.

4.

5.

(b) 
2

3
CO 

 

C C C

C C COO


  

(c) CO2 

(d) NO2 

N N
N N



(C)
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  

 (Polar bond)  
(Polarity of the bond) 



HX 
H - F > H - Cl >  H - Br > H - I

1.78D 1.07D 0.79D 0.38D



  = 0

  (shape)  

 (polar bonds) 



H2O = 0.95D NH3  = 1.47D



BF3,   CH4,   CCl4

  (Homonuclear Diatomic molecule) H2 type

A2  = 0 dumb - bell 

 (Hetero nuclear Diatomic molecule) H X type

A - B   

dumb-bell 

   

a) AB2  = 0 SP 

0

O C O



 
 
 F Be F

 
   = 0



b)

O

H H  = 1.84D

S

O O  = 1.6D

 

AB3   = 0

F

B

F F
  = 0

V - 

฀

฀

V - 

฀
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AB3   

N

H HH





฀฀

฀ ฀

  = 1.4D

NF3

N

F FF





฀฀

฀ ฀

 = 0.24D

 

AB4  = 0 Sp3 )

CCl4 SiF4

Cl

C

Cl Cl Cl

|

F

S i

F FF



฀ ฀

= 0  = 0

AB4  

CH3Cl CH2Cl2

Cl
H

C

H H
 = 1.87D

Cl

C

H H Cl
 = 1.55D

3)  



 2 2

1 2 1 22 cos     

N F 

NH3 NF3 

l.p e l.p 



฀



฀
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Trans  

 = 0) Trans  > 0)

H C l

C

C
H C l

฀

H Cl

C

C
Cl H

฀

Tricks : 1)   

HF > HCl > HRr > HI

2)  (lp) e  

  HF  >   H2O  >   NH3

lp = 3   lp = 2      l = 1






 ortho > meta >  para

4) (Homoatomic) 

 = 0 Cl2, N2, O2, CO2, BCl3, CCl4, SiCl4.

5) angular, pyramidal sea - saw  > 0.

H2O, NH3.

ii)  Trans 

 = 0.

Note : -I (or) +I 



 Trans  >  cis

/

/

3

H

H
CH

C C฀
฀

3

/ \

CH

HH

C C
฀฀

 

ClCl
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4) Ortho, Meta, Para 

ortho > meta > para Dichloro benzene.



  

 


xp

100
e

ionic

X



xpe
 

ionic 




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

(X) = 
2

V U N P  

V - 

U  





N  

P  

 (X)  =  

 




NH3  

NH3 

X X

X

N


 


3

3 1 4X

SP

  

(X = e 

2 3 3 3 2 3 3

2 3 4 5 6 7X

Sp Sp Sp Sp d Sp d Sp d

XeO3  Xe: • X

• X
O  :

O

O

Xe o
฀

฀
X = 3 + 1 = 4Sp3 

, , , , log ( , , , )

1 2 3 4 5 6 7 8

H Be B Al C Si N P S O Ha en F Cl Br I Xe 



(He) 

H H

H 

X X
• •

O

X X

O

 
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

a) XeOF2 b) XeF4 c) SF6 d) 
2

ICl 

e)
4

NH 
f) SO3 g) :SO2 h) IF7

i) a) XeOF2 b) XeF4

3

X = b .p + l.p

X = 3 + 2= 5

S p d

: : :

F
X

X
F

X e




XX
X X

X XO

F F
\ /

/ \F F

g g

g g

g g

g g

X e X = b.p + l.p,   X = 4 + 2 = 6

c) SF6 d) 
2

ICl  e)
4

NH 
f) SO3 g) :SO2 h) IF7



 C - C   SP3 C C    Sp

C = C  SP2

a) CH3 - CH3 b) CH3  - CH = CH2 c) CH3  - CH3  - OH d) CH3  - CHO    e) CH3  - COOH

 a)

\ /

/ \

H H

H C C H

H H

  

b)

1 2
3

|
\ /

/ \
|

H

H H

H C C C

H H

H

  
3 2 2

1 2 3C Sp C Sp C Sp  

c)

21

H

H |
\

H - C - C = - H
/

H |

H

O



3

1 2
C C SP 

d)

2
\ /

/ \ \

H H

H C C

H

  3 2

1 2C Sp C Sp 

C Sp3

O
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e) 

1
2

\

/

O

H

H C C OH

H

  
฀

3 2

1 2
C Sp C Sp 









i) S - S overlapping : S - S 

ii) S - P overlapping : S - P 

iii) P - P overlapping : P - P 

 


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  

• dSp2 dx2-y2  

• Sp3d dz2 

• Sp3d2 -  dx2-y2 dz2 

• Sp3d3 dxy, dyz, dzx 

  

Orbitals used in bond formation -bond, showing the head on overlap of atomic orbitals

s- orbital - s - orbital

s - orbital - p - orbital

p - orbital - p -orbital

orbitals used to bond formation - bond showing the side ways overlap of stomic orbitals

py - orbital - py-orbital

3dxy - orbital-py - orbital

3dxy - orbital - 3dxy - orbital

  

• 
lp.l.p >l.p - b.p > b.p – bp

•  
lp – lp < lp – bp < bp – bp

• H 






• H








 

• 

MOT  

 

 

 




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• 

• N2

1s , 
*

1s
 , 2s, 

*

2s
 , 2px

 = 2py
,

2pz 
, 

*

2px
  = 

*

2py
 ,

*

2pz


  Nb - 

Na - 

i) Nb > Na 

Nb < Na 

Nb = Na 

ii)  1 [ ]
2 b aN N

iii)   




iv) 



1 2 3 4 5 6 7 8 9 10

H He Li Be B C N O F Ne

 






 

    

 

2

3
CO 

B.O =
4

3
= 1.33

2

4
SO 

 B.O =
6

4
 = 1.5

4
ClO

 B.O =
7

4
= 1.75
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

CO => 6 + 8 = 14 SO itis B.O = 3

NO => 7 + 8 = 15 B.O = 2.5

NO+ => 7 + 8 +1 = 14 B.O = 3.

CN- => 6 + 7 + 1 = 14 B.O = 3

2

2
C 

= 6 + 6 + 2 = 14 B.O = 3

14 -  e   B.O = 3.

8 0

9 0 .5

1 0 1

1 1 1 .5

1 2 2

1 3 2 .5

1 4 3

1 5 2 .5

1 6 2

1 7 1 .5

1 8 1

1 9 0 .5

2 0 0

               
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

 

a) CO, NO b) O2, NO+ c) CN-, CO d) N2 ,O2- (NEEt 2017)

 

a) N2-<N2< 
2

2
N 

b)
2

2
N 

 <
2

N 
<N2 c) N

2
<

2

2
N 

<
2

N 
d)

2
N 

< 
2

2
N 

 < N2

 Be2+

a) H+ b) Li+ c) Na+ d) Mg2+

 

a) CO b) 
2

O
c) CN- d) NO

 

a) 
2

O
b) 

2

2
O 

c) O2 d) 
2

O

 

a) 
2

Be
b) Be2 c) B2 d) Li2

 

a) NO, CN–,
2

N 
,

2
O

b) N2,
2

C 
, CO, NO c) NO+,

2

2
C 

,
2

O
, CO d) CO, NO+, CN–,

2

2
C 

8. CO+ 
a)  b) 
c)  d) 

9.
*

IS
 
a) 0 b) 3 c) 1 d) 2

10. KO2 BM

a) 1.41 b) 1.73 c) 2.23 d) 2.64

11. LCAO - 
a) 
b) 
c) 

d) 2e 

 O2, H2O2, O3 
a) O2> O3> H2O2 b) H2O2 > O3 > O2 c) O3 > O2 > H2O2 d) O3 > H2O2 > O2

13. Assertion (
Reason N2 - O2 
a) 
b) 
c)  d) 

 He2 - 
a) 2,2 b) 4,2 c) 4,0 d) 2,4

15. O2 
2

O 
a)* b)  c) * d) 

 SO2Cl2 Cl - S - Cl Cl - S - O - 
a) 130O 115O b) 106O  76O c) 107O  108O d) 96O  106O

 HCl 2.29 X 10-10 M HCl (expected) 
6.226 X 10-30cm 
a) 8% b) 20% c) 17% d) 50

18. XY2 
a) 120 b) 90O c) 180O d) 150O
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19. LiCl, BaCl2 AlCl3, COl4 
a) LicL < BaCl2 < CCl4 < AlCl3 b) CCl4 < OlCl < LiCL < BaCl2
c) BaCl2 < LiCl < AlCl3 < CCl4 d) AlCl3 < LiCl < BaCl2 < CCl4

20.  O 1 - 5D 
a) 15 D b) 2.25 D c) ID d) 3D

21. 
d) HF b) HCl c) HBr d) HI

 octate 
a) SO3 b) SF6 c) SO2 d) SCl2

23. 
a)  b) (Polarity)

c)  d) 
 (Formal charge) 

 NN N 
฀฀ ฀฀

฀฀ ฀฀

a) -1, -1, +1 b) -1, +1, -1 c) +1, -1, -1 d) +1, -1, +1

25. 
a) (BH3)2 b) PH3 c) (CH3)2 d) (SiH3)2

26. CuSO4 .5H2O 
a)  b) 
c) d) 

 
a) SO3 b) O3 c) H2SO4 d) 

 N2O CO2 
3

N 
 (N2O is sio electronic with CO2, N3

-) N2O

- 

a) 
O

N N
b) N - O - N c) 

N

N O
d) N - N - O

29. Cao, NaCl U NaCl - 
CaO 
a) U / 2 b) U c) 2U d) 4U

 
a) 1 5 b) 1 3 c) 1 1 d) 3 3 

 
a) CO2 b) CH4 c) NH3 d) NF3

 

a) 

H Cl

H Cl
b)

Cl H

H Cl


c) 

CC Cl

Cl Cl
d)  B             Br

 
a) C - O b) C - C c) CN d) O- H e CC

 Zero 
a) HCl b) KCl c) H2O d) CO2

35. H2O, SnCl2, PCl3 Xe F2 
a) 2,1,1,3 b) 2,2,1,3 c) 3,1,1,1,2 d) 2,1,2,3

 
a) Xe F6 b) XeO3 c) XeF4 d) XeF2

37. SF4, CF4 XeF4 
a)  b) 
c)  d) 

X X

X
X

X

O
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 
a) Diamond, SiC b) NH3, PH3 c) XeF4, XeO4 d) SiCl4, PCl4

+

39. BF3 B S - 
a) 25 b) 50 c) 75 d) 33.3

40. 
a) CH   CH b) CH2 = CH - CHO c) CH3 - CH = CH2 d) CH3 - CH = CH - COOH

41. 
a) ClO3

- Sp2 b) SO4
2- Sp3 c) NO3

-
, Sp2 d) ClO4

- Sp3

42. Diamond Carboundum 
a) Sp3, Sp2 b) Sp, Sp2 c) Sp3, Sp3 d) Sp2, Sp3

43. IF5 - 
a) Sp3d b) See saw Sp3d

c) square pyramid Sp3d2 d) Pentagonal Bi Pyramid) Sp3d

 (Polar) 
a) SiF4 b) xeF4 c) BF3 d) SF4

 
a) glycerine b)  c) H2S d) HF

46. 
a) CH3 - C  C - CH3 b) CH2 = CH - CH2 - C   CH

c) CH3 - CH2 - CH2 - CH3 d) CH3 - CH = CH - CH3

 
a) NH4

+ and NO3
- b) SCN- and NH2

- c) NO2- and NH2
- d) NO2

- and NO3
-

 
a) Cl2O < ClO2 < ClO2

- b) ClO2 < Cl2O < Cl2O2
- c) Cl2O < ClO2

– <ClO2 d) ClO2
- < Cl2O < ClO2

 
a) SF4 b) I3

- c) SbCl5
2- d) PCl5

 
a) H2O b) BF3 c) NH2

- d) PCl3


 C
6 8 14

CN 

  6 8 14

CO

 

 
 b N2

2- < N2
- < N2

 2  < 2.5  <  3

3. b

2

4 3

2 21 1

Be Li

S S

 

4. b

2

6 8 14 8 7 15 6 7 1 14 7 8 1 14

0 1 0 0

CO O CN NO

TE

  

         


5. d

2

2 2 2 2

8 8 1 17 8 8 2 18 8 8 16 8 8 1 15

. 1.5 1 2 2.5

O O O O

TE

B O

  

          


2
O    e

  

 
 



 
 
 

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6. b

2 2 2 2

4 4 1 7 4 4 8 5 5 10 3 3 6

. 0.5 0 1 1

Be Be B Li

TE

B O



        


7. d

2

2

. . 6 8 142 6 7 1 14 6 6 2 147 8 1 14

NOCO CN C

T E e e

  

         



8. (a) CO+

6 + 8 - 1 = 13 

 (c)   •+     - •            +   |   -  

1s  1s              Node

10. b
2 2

KO O   O2
- TVE = 8 +  8 + 1 = 17

 

( 2)n n   BM; n = 1  1(1 2) 3 1.73BM    

 (c)

12. (b)  H2O2 

O2B.O= 2  0 = 0

B.O = 1

O3 B.O = 
3

2
 = 1.5 B.O =

 

 



B.O  O2 > O3 > H2O2.

 H2O2 > O3 > O2

13. (a)
2

2

3

2

N

O

 




 (a) TVE = 4 2 21 * 1s s 
15.  (a)

16. (d)

17. (c)

18. (b)
cos90 

      

2 2

1 2 1 22 cose      
cos  = cos 120O = -0.5

cos 90o = 0.0

cos 180 = -1

cos 150O = -0.187

% 
exp

100
ect

calcu

X



expect = 3.664 X 10-29

..

..

..

..

O H

H O

2Be 

zero   2Be



 e
  

 

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Cal = q X d = 1.6 X 10-19 X 2.29 X 10-10

Cal = 3.664 X 10-29cm.

d - 


30

29

6.226 10
100 17%

3.664 10

X
X

X



 

 (c) 

 Li 1.=> 52O 

Ba =>2.22O 
Al =>1.43O

C 0 => 0.17O

 (a) 1.5D P - 
meta 120O 


 (a) 

 (c) 
..

: :

xx

xx
O xx

xx
x x x

x x x
xx

O S O
฀฀

=>
||
O

O S O  (12 e ) extended octet

= > 12 e  extended octet

SCl2 => .*

.*: 8
Cl

CCS e


฀฀

SO2
S

O O

฀฀

 10 e–

23. (b)

24. (b) Formal charge = e e ½ 

3, 2
N N N 
฀฀ ฀฀

฀฀ ฀฀
 1 N1 = 5 -4 - ½ (4) = -1

N2 = 5 - 0 - ½ (8) = 5 - 4 = 1

N3 = 5 - 4 - ½ (4) = - 1

25. (a)

26. (c) CU2+, SO4
2-  2

4
SO 

- 
CuSO4 H2O 

 (d) 

O

OH OH
O

S





||
O

O O

S
฀ ฀  ||

OO

O
฀

 CO2, N3
-N2O 

3
N  

N - N - O 

 (d) U 
1 2

2

q q

r


U

 



1 2U q q

NaCl Na Cl


 

U  1 X 1 = U

CaO => Ca2+ O2-

U 2 X 2= 4

4U

X

X

X

O

฀ X

S

F
F

F

F

F
F
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








30. (a)

H H

C C

H H



31. 0 0C
 

 
 = 0 

 (a)

33. (d) O - H 

 CO2 0 0C
 

   

 = zero

35. (a)

2  1   1   3

36. (d)

3

3

3

2

3 2

4

3

6 3

. . . . .

3 1 4

2 3 5

4 2 6

6 1 7

B P l P T E P

XeO SP Pyramidal

XeF SP d Linear

XeF SP d Square Planar

XeF SP d

  



37. (d)

38.

3

3

3 3

3

4 4

: :

Diamond SiC Sp hyhrid

NH pH Sp Pyramid

SiCl PCl Sp tetrahedral


39. (d) BF3 Sp2 :
1

3
X 100 = 33.3% 40. (c)

\ /

/ \

H H H

H C O C

H H

   7

1




41. (a) :Cl O3
- => x

x = ½ [VE + MA - C + A]

ClO3
- = X = ½ [7 + 0 - 0 + 1] = 

2

s
 = 4 Sp3

NO3
- = X = ½ [5 + 0 + 1] =

6

2
 = 3

SO3
2- = X =  [6 + 0 + 2] = 

2

s
 = 4Sp3

ClO4
 =  X =  [7 + 0 + 1] = 

2

s
 = 4Sp3

xeF4 => Sp3d2 - 
xeO4 =>Sp3 =>





 



42. (c)

43. (c) IF5 H = ½ [7 + 5] =
12

2
 = 6,    Sp3d2, 56.p one 1p

square pyramidal

 (d) 45. (c) 46. (a) 47. (d)

48. (d) 49. (c) 50. (d)
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